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INJECTOR OF COMPACT DESIGN FOR A COMMON RAIL INJECTION SYSTEM 
FOR INTERNAL COMBUSTION ENGINES 


The invention relates to an injector for a common rail 
injection system for internal combustion engines, having a 
valve control chamber, defined by the end face of a nozzle 
needle, in which the fuel inlet takes place via an inlet 
throttle and the fuel outlet takes place via an outflow 
throttle, and there is a closing piston in the valve control 
chamber . 


-^v^ To reduce the structural length of conventional 
injectors, various efforts have been made, with the goal of 
constructing injectors in which the nozzle needle discharges 
directly into the valve control chamber, and no valve piston 
is necessary. From European Patent 0 426 205, an injector is 
known in which the nozzle needle discharges directly into the 
valve control chamber. Located in the valve control chamber 
are a control element and a closing piston. A disadvantage of 
this design is that the closing piston and the control element 
with an inlet throttle and outflow throttle are disposed in 
line with one another, so that despite the omission of the 
valve piston, the structural length of the injector is still 
comparatively great. Furthermore, the closing forces at the 
end of injection are relatively slight. 
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The object of the invention is to furnish an injector 
that is especially compact in structure and simple in design, 
and in which the closing forces at the end of injection are 
high. 

5 According to the invention, this object is attained by an 

injector for a common rail injection system for internal 
combustion engines, having a valve control chamber, defined by 
the end face of a nozzle needle, in which the fuel inlet takes 
place via an inlet throttle and the fuel outlet takes place 
ISP via an outflow throttle, and there is a closing piston, which 

rg has a greater diameter than the nozzle needle, in the valve 

O 

%j control chamber. 
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„ This injector has the advantage that its structural 

g length is especially short, since there is only one closing 

1^ piston in the valve control chamber. Furthermore, in the 

H injector of the invention the closing force at the end of 

s 

injection is especially high, because the diameter of the 
closing piston is greater than the diameter of the nozzle 
needle. Finally, by reducing the number of components of the 
20 injector, a simple design of the injector has been achieved. 


A variant of the injector of the invention provides that 
the closing piston is disposed between the inlet throttle and 
outflow throttle on one side and the nozzle needle on the 
other, so that the closing piston also takes on control tasks. 
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In another embodiment, it is provided that the closing 
piston has a first bore, extending between its end faces, so 
that the positive displacement work which the nozzle needle 
must perform upon opening of the injection nozzle counter to 
the pressure in the valve control chamber is slight. 

In an advantageous feature of the invention, the closing 
piston has a throttle bore extending between its end faces, so 
that after the end of injection, the closing piston can be 
returned to its outset position at a defined speed. 

In a supplement to the invention, a stroke stop is 
provided in the valve control chamber and limits the 
displaceability of the closing piston in the direction of the 
inlet throttle and the outflow throttle, so that the fuel can 
flow unhindered into and out of this portion of the valve 
control chamber. 

In a further version, a closing spring is present, which 
is braced against the closing piston and the nozzle needle, so 
that after the end of injection the closing piston is moved 
into its outset position by the spring force. 

In an advantageous feature, it is provided that the 
closing spring is disposed in the valve control chamber, so 
that a simple design is assured, and the spring force acts 
directly on the closing piston. 


In a supplement to the invention, it is provided that the 
closing spring is braced against the end face of the nozzle 
needle, so that the nozzle needle is simple in design. 

Another variant provides that the nozzle needle has a pin 
5 protruding in the direction of its longitudinal axis and past 
its end face, so that the portion of the valve control chamber 
defined by the closing piston and the end face of the nozzle 
needle does not fail to attain a minimum volume predetermined 
by the length of the pin. Because of the elasticity of the 
1© fuel, this minimum volume brings about a certain elasticitv or 


Oi 

3 -W 

F3 E 


"softness" of the injector in the valve control chamber and 
the walls of the valve control chamber. 


In another variant of the invention, the first bore of 
the closing piston is closable by the pin, so that with the 
Ig injection nozzle open, the pressure in the valve control 
p chamber between the closing piston and the nozzle needle drops 
no more than necessary, and the leakage losses between the 
nozzle needle and the valve control chamber are reduced. 

In a supplement to the invention, it is provided that the 
20 first bore of the closing piston has a sealing seat on the 
face end toward the nozzle needle, and the pin has a 
corresponding sealing cone, so that especially good sealing 
between the pin and the closing piston is achieved. 
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A variant provides that the inlet throttle and/or the 
outflow throttle is disposed in a housing of the injector, so 
that the dimensions of the injector are reduced still further. 


Further advantages 
invention can be learned 
\ drawing and the claims, 
subject of the invention 
in further detail below. 


and advantageous features of the 
from the ensuing description, the 
One exemplary embodiment of the 
is shown in the drawing and described 
Shown are : 


/ 

^^^^'^j^Fig- 1: a crosii section through an injector according to 
the invention; and 


all 


ig. 2: an enlarged detail X of Fig. 1. 


In Fig. 1, an injector according to the invention is 
shown. Via a high-pressure connection stub 1, fuel 3 is 
carried via an inlet conduit 5 to an injection nozzle 7 and 
via an inlet throttle 9 into a valve control chamber 11. The 
valve control chamber 11 communicates with a fuel return 17 
via an outflow throttle 13, which can be opened by a magnet 
valve 15. The fuel 3 is shown in Fig. 1 as a black area. 


The valve control chamber 11 is defined by a nozzle 
needle 21. The nozzle needle 21 prevents the fuel 3, which is 
under pressure, from flowing into the combustion chamber, not 
shown, between injections. This is achieved by the provision 
that the nozzle needle 21 is pressed into a nozzle needle seat 


• 


22 and seals off the inlet conduit 5 from the combustion 
chamber, not shown. 

The nozzle needle 21 has a cross-sectional change 23 from 
a larger diameter 25 to a smaller diameter 27. The nozzle 
needle 21 is guided with its larger diameter 25 in a housing 
29. The cross-sectional change 23 defines a pressure chamber 
31 of the injection nozzle 7. 


7|r^\ In Fig. 2, an enlarged detail X of Fig, 1 of the injector 
of the invention is shown. In this view it can be seen that 
the valve control chamber LI is defined by an end face 33 of 
the nozzle needle 21. A closing piston 34 is located in the 
valve control chamber 11 aid has a first, larger bore 35 and a 
second, smaller throttle bclre 36. The stroke of the closing 
piston 34 in the direction lof the magnet valve 15 is limited 
by a stroke stop 37. A pinl 38 with a conical tip that fits 
into a complimentary sealing seat 39 of the closing piston 34 
protrudes from the end face 133 of the nozzle needle 21. Fig. 
2 shows a state of the injedtor in which the closing piston 34 
rests on the stroke stop 37,1 and the nozzle needle is seated 
on its nozzle needle seat 221, not shown in Fig. 2. In this 
position, there is a gap between the pin 38 and the sealing 
seat 39 of the closing piston 34, so the fuel 3, not shown in 
Fig. 2, can flow through the first bore 35 of the closing 
piston 34 into the part of the valve control chamber 11 
located between the closing piston 34 and the nozzle needle 
22 . 
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I When the outflow throttle 13 is closed, the hydraulic 
force acting on the end faqp 33 of the nozzle needle 21 is 
greater than the hydraulic 


orce acting the cross-sectional 
change 23, because the end q^ce 33 of the nozzle needle 21 is 

of the cross-sectional change 23. 


larger than the annular face 


system is not driven because 
closing spring 40, acting on 
needle 21, presses the nozzl 
needle seat 22 shown in Fig. 
nozzle 7 or injector. 


If the high-pressure pump, not shown, of the fuel injection 


the engine is at a stop, then a 
the end face 33 of the nozzle 
5 needle 21 against the nozzle 
1 and thus closes the injection 


^\ ( When the outflow throtltle 13 is opened, which happens 


0/ 

when a ball 41 of the magne 
detail, is lifted from a ba 


valve control chamber 11 drops. As a consequence, the 


hydraulic force acting on t 
soon as this hydraulic force 


valve 15, not described in 
1 seat 42 , the pressure in the 


.e end face 33 drops as well. As 
is less than the hydraulic force 
acting on the cross-sectiondl change 23, the nozzle needle 21 
moves in the direction of the closing piston 34, until the pin 

39. As a result, the injection 
opened, and the fuel 3 is injected 
The opening travel of the nozzle 
ig. 2 by the nozzle needle stroke 


38 rests on the sealing seat 
nozzle 7 shown in Fig. 1 is 
into the combustion chamber, 
needle 21 is represented in 
"h" . 


The inlet throttle 9 prevents a complete pressure 
equalization between the inlet conduit 5 and the valve control 


chamber 11. The opening speed of the nozzle needle 21 is 
determined by the difference in flow between the inlet 
throttle 9 and the outflow throttle 13. 


Ig 
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This indirect triggering of the nozzle needle 21 via a 
hydraulic force booster system is necessary, because the 
forces required for rapid opening of the nozzle needle 21 
cannot be generated directly with the magnet valve 15. The 
so-called "control quantity" required in addition to the fuel 
quantity injected into the combustion chamber reaches the fuel 
return 17 via the inlet throttle 9, the valve control chamber 
11, and the outflow throttle 13. In addition to the control 
quantity, leakage also occurs at the nozzle needle guide. The 
control and leakage quantities can amount to up to 50 mm^ per 
stroke. They are returned to the fuel tank, not shown, via 
the magnet valve 15. 

^^^^^To terminate the injection, the outflow throttle 13 i^s 
closed by the ball 41 of thfe magnet valve 15, in a manner not 
explained in further detail.! As a result of the closure of 


the outflow throttle 13, vir : 
builds up again via the inlet 
the valve control chamber 11 


:ually the same rail pressure 

throttle 9 in a portion 43 of 
that is defined by the closing 
piston 34 and the outflow throttle 13. This pressure exerts a 
hydraulic force on the nozzl^ needle 21 via the end face 45 of 

the pin 38 resting on the 
this hydraulic force exceeds the 
cross-sectional change 23, the 


the closing piston 34 and via 
sealing seat 39. As soon as 
hydraulic force acting on the 
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nozzle needle 21 closes. Jecause the end face 45 of the 


closing piston is markedly 
face of the cross-sectionai 


larger in comparison to the annular 
change 23, the closing motion 


takes place very fast and wLth great force. Simultaneously 


with the closing motion, a 
into the portion 43 of the 
through the throttle bore 3 


small portion of the fuel, flowing 
valve control chamber 11, flows 
) into the valve control chamber 11 


IS terminated. The closing 
determined essentially by t 
9. 


defined by the closing pistpn 34 and by the end face 3 3 of the 
nozzle needle 21. The closjLng motion takes place so fast that 
before a pressure equalization is reached, the nozzle needle 
21 rests on the nozzle needfLe seat 22 again, and the injection 

speed of the nozzle needle 21 is 
le flow through the inlet throttle 


In order for the closing piston 34 to move to the outset 
position against the strokes stop 37 after the end of 
injection, the portion of the valve control chamber 11 defined 
by the closing piston 34 and the end face 33 of the nozzle 
needle 21 is filled with fuel through the throttle bore 36, 

0 presses the closing piston 34 
.e to omit the throttle bore 3 6 and 
le closing piston 34 in the housing 
Euel flows through the annular gap 
34 and the housing 29. The second 
piston 34 can also, as shown in 
Fig. 2, have a shoulder, ^hich serves for instance to guide 
the closing spring 4 0 


while the closing spring 4 
upward. It also conceivab 
to dimension the play of t 
2 9 in such a way that the 
between the closing piston 
end face 47 of the closin- 



I All the characteristlics found in the description, the 
ensuing claims and the d] rawing can be essential to the 
invention both individual ly and in arbitrary combination with 


one another . 
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